Abstract: Primary surgical correction of cleft-lip nose deformity is now well accepted. Despite various surgical techniques proposed, perfect nasal symmetry has not been persistently attained. The main reason is that the maxillary deficiency is frequently overlooked.
A lthough primary cleft lip nose repair was described since 1930 by Blair and Brown, 1 for a long time, the nose was corrected only later in adulthood. The concern was that early intervention would affect nasal growth and increase the difficulty of the secondary rhinoplasty. However, long-term studies have shown that primary nasal repair has no adverse effects on nasal growth; and early proper positioning of the alar cartilage may even assist in the normal growth of the nose.
2Y8
In recent decades, primary nasal correction at the time of unilateral cleft-lip repair has become an increasingly accepted surgical option for the care of patients with cleft lip. A variety of approaches have been attempted to produce, as much as possible, a long-lasting symmetrical nasal contour.
3Y8
The different elements of the lip nose deformity have been extensively analyzed. 9Y15 As shown in Figure 1 , they include 1. Deviation of the anterior nasal spine, the lower part of the septum, and the columella away from the cleft side. & A deficient nasal sill with a wide oval transversely oriented nostril, 9 which is contrary to the 60-degree equilateral triangle of the normal side.
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& Lateral, dorsal, and caudal displacements of the nasal tip on the cleft side resulting in a double tip.
2. Caving and slumping down of the dome resulting in a f lat buckled and apparently lengthened ala. 3. Absent alar-facial groove causing a sloping, unpleasant alar-cheek junction. 11, 12 4. Various degrees of maxillofacial dysplasia with a deficient maxilla as well as lateral, caudal, and dorsal displacements of the lower part of the piriform margin. 14, 15 With continuous improvement in the surgical management of cleft lip, nasal reconstruction has become one of the most important functional and esthetic components of surgical repair. Frequently, the repaired cleft is only noticeable by the associated nasal deformity than by the lip repair scar. 16 The majority of current techniques for primary lip nose repair focus on repositioning the alar cartilage. This is achieved either through a closed method and temporary external bolster sutures 3Y5 or with a semi-open approach and direct suture suspension of the nasal cartilage.
2,17Y19 However, neither technique has been universally accepted; restoration of the nasal symmetry continues to be a significant challenge. Seemingly excellent initial results do not always last, 20 partially because scar formation distorts tissues away from their intended intraoperative positioning or because of the recoil of the deformed alar cartilage. 21 Millard 22 pointed out that the lack of bony support can be a major contributing factor leading to asymmetry of the alar base. As a consequence, he advocated the use of presurgical orthopedics to correct nasal tip asymmetry and to ensure the alignment of the underlying maxillary processes. 23 Even with these presurgical interventions, asymmetry of the bony nasal platform often persists. 24 This can be permanently corrected by bone graft at the age of 7 to 9 years or maxillary osteotomy at adulthood. Early bone grafting during primary lip repair is not recommended to avoid serious growth disturbance. Besides, the bone resorption in primary bone grafting varies greatly making secondary grafting inevitable. To temporize before the age of secondary bone grafting or maxillary osteotomy, different alloplastic materials have been placed along the edge of the piriform aperture during primary lip repair. 10 The early success of these materials is counterbalanced by their longterm morbidities. 25 As a consequence, these techniques are now contraindicated during primary lip repair.
The technique we propose below is based on elevating the alar base by a subcutaneous f lap raised from the nasolabial region. This f lap is turned like a book page 180 degrees to fill in the deficient maxilla.
PATIENTS AND METHODS
Since 1990, the author has used this technique in all patients with unilateral cleft lip operated on for primary correction of the lip nose deformity. Of these, 62 patients (33 males and 29 females) were available for a follow-up study lasting 1 year at least and are the focus of this study. Of these clefts, 38 were complete and 24 were incomplete.
At the time of the operation, the age of the patients ranged from 2 months to 4 years.
Neither lip adhesion nor nasal stents nor orthodontic treatments were done preoperatively or postoperatively for these patients.
Technique
The basic principles of the technique used in this study are now presented. As in many plastic surgery operations, some minor adjustments were done intraoperatively according to the case.
Incisions
Markings for the lip repair are drawn as in Millard's description for the ''extended'' rotation advancement technique. 26 The alar incision was marked 1Y2 mm lateral to the fold to facilitate skin closure with good skin edges eversion. A white roll f lap 27 was used in all these cases to reconstruct the vermilion border. The C f lap was also used to lengthen the columella while the M and L f laps 19, 22 were raised for eventual use, if necessary, to augment the alveolar closure of the wide complete cleft alveolus. In these cases, the L f lap was modified and elevated as an island f lap based on an orbicularis oris muscle blood supply to cover part of the labial defect. The M f lap, instead of being used for the deficient labial mucosa, was designed in this series to augment closure of the lingual side alveolar defect. In these cases, it was raised as an anterior continuation of the mucoperiosteal f lap. The alveolus was thus primarily closed in 30 of the 38 patients with a complete cleft lip.
Dissection
Alar cartilage exposure was done through an extended reverse U incision of Tajima and Maruyama 18 with 2 modifications as follows: (1) Instead of stopping just lateral to the fold in the nasal vestibule, the incision continues caudally to join the medial end of the superior labial sulcus incision. This was intended to completely release the ala from its attachment to the piriform margin. During this release, the insertion of the nasalis muscle could be seen running up deep to the nasal mucosa (details regarding the muscle dissection in the cleft-lip repair will be the subject of a separate paper). (2) The small semicircular f lap at the dome area was substituted by a small FIGURE 1. The characteristic deformity of lip nose deformity.
FIGURE 2.
Technique of raising the SCAB f lap. A, B, The alar incision was marked 1Y2 mm lateral to the fold to facilitate skin closure with good edges eversion. Starting from the alar incisions, the skin over the nasolabial fold is dissected subdermally as well as 2Y3 mm medially to avoid suturing in the crease area, thereby allowing good coaptation of the sutures. C, A triangular subcutaneous alar base (SCAB) f lap is raised from the region of the nasolabial fold based medially at the ala. D, The f lap is then elevated from the underlying facial muscles. E, Diagrammatic representation for the f lap raised from the nasolabial fold. The solid arrow show the direction of the rotation. The f lap is turned 180 degrees to fill the dead space resulting from elevation of the ala after nasal cartilage suture. F, The tip of the f lap is then sutured to the nasal septum using clear absorbable sutures. triangular f lap to break the circular incision and avoid later contracture of the linear scar.
The cartilage was completely dissected from the skin side only. Dissection of the soft tissue envelope overlying the nasal cartilages was carried out as in semi-open rhinoplasty. The dissection extended above the upper lateral cartilage avoiding its separation from the lateral crus of the alar cartilage. The ligamentous attachments of the upper lateral and lower lateral cartilages (scroll region) were, thus, preserved. Through the whole dissection, care was taken to avoid injury to the fragile cartilage of the infant. The space over the normal nasal dome was also dissected to allow for the advancement and suturing of the 2 domes and accurate suture to the upper lateral cartilage.
It should be noted that the dissection of the alar cartilage was not needed in 5 patients operated at the age of 2 months.
The Subcutaneous Alar Flap
In the proposed technique, a triangular SubCutaneous Alar Base (SCAB) f lap is raised from the region of the nasolabial fold based medially on the ala (Figs. 2CYD) .
The length of the f lap is usually equal to the width of the nasal f loor on the normal side. However, this length can be increased if there is a marked maxillary deficiency on the cleft side. In these cases, the SCAB f lap can be folded on itself to fill the defect. Starting from the alar incisions, the skin over the nasolabial fold is dissected subdermally (Figs. 2AYB) as well as 2Y3 mm medially to avoid suturing in the crease area thereby allowing good coaptation of the sutures and eversion of the skin edges. The f lap is then elevated (Figs. 2CYD) from the underlying facial muscles as a dermofat f lap and turned 180 degrees like a book page (Fig. 2EYF) to fill the dead space resulting from elevation of the ala after nasal cartilage suture.
The tip of the f lap is then sutured to the nasal septum using clear absorbable sutures (3-0 PDS or Monocryl) in order to keep the ala permanently in its intraoperative position and to control the alar rotation independently of the size of the nasal f loor. Overcorrection should be avoided to prevent nasal stenosis. The muscles are then reoriented and sutured to their normal anatomical sites.
The nasal sill is then closed only after adjusting and fixing the ala into its new position to prevent nasal stenosis from overcorrection of the f loor and to ensure nasal symmetry. Additional suture of the alar cartilage over external bolsters is used if needed to correct any residual nasal asymmetry. The lip is then closed as in the standard Millard's operation. A vestibular nasal pack is used for 3Y5 days on the cleft side and bolsters are removed after 10Y15 days from the operation.
The follow-up period of these patients ranged from 1 year to 12 years (average 3.5 years).
During this follow-up, standard frontal, lateral, and basal photographs were taken and evaluated by 5 medical cleft palate team and 3 non-medical observers (including one of the child's parents) to rate the degree of asymmetry of the nostrils (form and position), ala (form and lateral displacement), alar base level as well as nasal tip each independently. The degree of asymmetry was rated as perfect, good, or markedly asymmetric.
A computer-based anthropometric analysis based on the digital photographs was also used to obtain an objective measure of nasal asymmetry. Standard basal view photographs were taken, traced, digitized, and analyzed as described by Nagy and Mommaerts 28 based on the referral points suggested by Farkas. 29, 30 These points are demonstrated in Figure 3 .
An endocanthal line is drawn by connecting the right and left inner canthi. The image is then rotated by Photoshop (Abode Photoshop 7.0 Me) until the horizontal reference line is in true horizontal position. The vertical reference line or the midline of the face is a line drawn from the mid-distance of the endocanthion points and perpendicular to the endocanthal line.
The pronasale (Pn) is the most superior and protruding point on the outline of the tip of the nose. In cleft-lip patients, this point is bilateral. 30 The alare points (A) are the most lateral point on the alar curvature. The subalare points (Sa) are the points of alar insertion into the nasolabial crease; they form the lower inner limit of each ala.
The medial nostril points (Nm) are the most medial point of the inner border of the nostril on the collumella, and nostril lateral points (Nl) are the most lateral point of the inner border of the nostril on the ala. Nostril tip points (Nt) are the most cranial point of the inner border of the nostril. Nostril base points (Nb) are the most caudal point of the inner border of the nostril.
The subnasal points(Sn) are are the columellar base lip junction while the abf points are at the alar base -facial junction. Symmetry was assessed by analyzing the nasal outline (Nm, Nl, Nt, Nb) and comparing both sides of the nose, the alar width (AYSa), basal width FIGURE 3. Referral points used for anthropometric assessment. A, Endocanthal line connects the right and left inner canthi; it forms the horizontal reference line. The vertical reference line (the midline of the face) is drawn from the mid-distance of the endocanthion points and perpendicular to the endocanthal line. B, The pronasale points (Pn) are the most superior and protruding point on the outline of the tip of the nose. The alare points (A) are the most lateral point on the alar curvature. The subalare points (Sa) are the points of alar insertion into the nasolabial crease; they form the lower inner limit of each ala. The medial nostril points (Nm) are the most medial point of the inner border of the nostril on the collumella, and nostril lateral points (Nl) are the most lateral point of the inner border of the nostril on the ala. Nostril tip points (Nt) are the most cranial point of the inner border of the nostril. Nostril base points (Nb) are the most caudal point of the inner border of the nostril. The subnasal (Sn) point is at the collumellar base lip junction, the alar base facial (abf ) junction. 
RESULTS
No difference existed between the rating done by the clinical observers and those based on the computer-assisted assessment of these patients regarding the grading of the remaining deformity.
Intraoperative nostrillar symmetry was obtained in almost all patients (59/62 or 95%) of this series. In 2 patientsVearly in this seriesVthe fragile cartilage of the infant was injured during the dissection, and this was repaired by a figure-of-eight nonabsorbable sutures. No noticeable deformity was seen in these 2 patients during their follow-up period (8 and 10 years, respectively).
No major complications such as f lap necrosis or hypertrophic scars were observed. The size of the nostrils was equal on both sides for all patients but one. This patient developed stenosis in the cleft side, and this was treated by nasal stenting for 3 months. The curve of the ala looked anatomically correct in all patients with no postoperative widening of the operated nostril. The level of the ala was symmetric and maintained until the age of 6-8 years. With growth, the bony depression on the lateral maxilla was noticeable, and this was corrected with the alveolar bone graft.
The tip symmetry was the most challenging task. A perfect nose showing no signs of the deformity was achieved in only 20 patients (about 32%). Partial recurrence of the nasal tip deformity (tip asymmetry, alar cartilage drooping) was present in 8 of the first 12 patients (66%) when treated by elevation of the alar cartilage by sutures to external bolster as described by McComb 4 and Salyer.
5
This was sometimes detected as early as 1 week after the stitches tied over the bolsters were removed. This collapse was only seen in 11 of the next 50 patients (about 22%) treated with a semi-open approach, ie, with extensive dissection of the alar cartilage and stitching it to the upper lateral and non-cleft alar cartilage. Asymmetry was more common in patients with a complete cleft or those operated on above 2 years of age. A vestibular web was present in the majority of the patient of this series, and it was less apparent; however, in the last 8 patients the stitch described by Byrds and Salamon 24 was used. Figures 4 and 5 show some of the results in patients with incomplete and complete cleft lip at 1 year after the operation.
It should be noted that the addition of the SCAB f lap did not increase the operative time significantly. Further, no additional incisions were necessary.
DISCUSSION
As primary lip nose repair did not show any interference with nasal growth on long-term follow-up, 2Y8 the consensus of opinion today is that the fear from the effect of nasal cartilage dissection on nasal growth in children has been overestimated. Moreover, early proper positioning of the alar cartilage may assist in normal growth of the nose. 2Y5 In addition, early correction of the lip nose deformity decreases the psychological stress of both the parents and the child. It prevents the frustration of the child waiting for the full growth of the nose before a rhinoplasty can be performed. If the operation is properly performed, there should be no need for major secondary intervention until a final rhinoplasty can be done at adolescence, if needed. 3, 8, 24 We will discuss the effect of the proposed SCAB f lap on the nasal shape and symmetry regarding (1) the size of the nostrils and its effect on prevention of the postoperative widening in the period of follow-up, (2) the alar contour and level of alar sill, and (3) the nasal tip. Some of the variables encountered during the operation will also be discussed as the age of the patient at the time of the operation, the type of cleft, and the type of alar cartilage suspension.
Classical inferiorly based f laps lateral to the ala have been transposed medially to correct vestibular or nasal f loor stenosis. 31 The f lap described hereby, although raised from the same area, is a turned over dermo-fat f lap based medially on the ala itself and rotated 180 degrees to fill the area below the ala.
The SCAB f lap suggested in this article allows for the controlled advancement, elevation, and rotation of the ala irrespective of the lateral lip skin f lap and the nasal sill. The lateral lip skin can, thus, be pulled more medially, if needed, without reducing the size of the nasal sill and narrowing of the nostril.
Fixing the f lap to the nasal septum gives a permanent effect on the ala and prevents the partial widening of the intercrural angle that results after some of the previous techniques. The idea of fixing the ala to the nasal spine is not new. In 1966, Strenström 17 used a nonabsorbable tension suture to hold the alar base towards the septum. Millard 23 suggested suture of the ala to the nasal spine ''for a more permanent fixation''. De la Torre 32 used a cinch stitch between the 2 alae, while Mulliken and Martinez-Perez 20 used a deep suture between the muscles at the alar base and the nasal spine. Recently, Numa et al 33 sutured a vestibular skin alar flap to the subnasal area for the same effect.
The addition of the SCAB f lap improves the symmetry of the basic nasal framework. This is primarily achieved through the elevation of the alar base by the bulk of the f lap (Fig. 6) . By freeing the alar cartilage and the attached SCAB from its connection to the piriform margin, the alar movement becomes unrestrained. The cleft lip alar position can thus be modified independently of the collapsed lesser segment of the maxilla. This permits the proper rotation and positioning of the ala to obtain a symmetrical rounded nostrillar contour even without nasal cartilage dissection. This result was observed in 5 of our youngest patients with incomplete cleft lip less than 3 months in age.
The SCAB f lap is easily elevated in young children; with age, the amount of fat in this area decreases, and the skin lies directly over the muscles. In older children and adults, the available subcutaneous tissue does not provide sufficient bulk over the depressed maxilla for late secondary correction of the lip nose deformity. Furthermore, because the subcutaneous fat recedes with age, there is some recurrence of the alar depression in long-term follow-up. This f lap does not prevent maxillary collapse present in cleft lip patients and is only intended as a temporary procedure until the age of 6Y9 years when alveolar bone grafting can be done.
Raising the f lap from the nasolabial area also helps creating an alar-cheek angle which is commonly absent in the cleft lip patients. 11, 12 This improves the nasal appearance of the patients who were operated on. 34 The SCAB f lap also obliterates the dead space that results from alar elevation and nasal f loor closure over the depressed maxilla. Otherwise, the space fills with a hematoma, which, when absorbed, can contribute to the recurrence of the deformity. To fill this space and to create a new platform for the alar cartilage, Byrd and Salomon 24 elevated a muscular f lap from portions of the nasalis and the levator labii superioris alaeque nasi and folded it underneath the cleft alar base and sutured to the opposite side of the nasal spine. According to Stricker et al 35 and Tajima, 36 division of these muscle insertions to the ala and the lip skin may result in postoperative collapse of the alar base. Furthermore, the unopposed action of the levator labii superioris alaeque nasi with the absence of downward pull of the pars nasalis causes elevation of the cleft-sided ala nasi that occurs with smiling (the nostril snarl). In the proposed technique, the flap is formed of the bulk of subcutaneous tissue and turned 180 degrees to fill completely the nasal still area. To keep the muscular sling intact, the nasalis was dissected from its abnormal insertion and reattached to the nasal spine in the last 24 patients of this series. This technique will be separately reported in a later article.
The use of the SCAB f lap is not intended for correction of the nasal tip asymmetry which is most difficult to attain; nevertheless, the residual nasal deformity is usually minor and is easily corrected at adulthood. A perfect nose with no signs of the deformity was achieved in 26% of the cases; this is comparable to the 15%Y25% obtained by Mulliken and Martinez-Perez 20 who obtained perfect nasal symmetry in only 15Y15% of their cases while Salyer 5, 8 reported that 35% of his patients required minor secondary corrections, mostly for alar re-suspension to achieve a perfect symmetry. A perfect nose is very difficult to obtain, and the surgeon should not be satisfied with less than optimal intraoperative result as the residual defect does not improve with time.
The result of this study confirms that the effect of suspending the alar cartilage by external suture on bolsters is only temporary. These sutures did not give a long-lasting effect (66% recurrence, sometime even 1 week after removal of the suture) compared to 22% recurrence after using internal alar suspension sutures. This is consistent with the results of Mulliken and Martinez-Perez 20 that alar resuspension dropped from 63% to 32% by changing the technique of alar suture. However, more secure alar cartilage fixation and softtissue correction do not correct the inadequate bony support of the nasal bones 37 which is targeted in the present technique. Furthermore, the external scar following elevation of the SCAB f lap did not exceed that of the original Millard's technique, and there was a very minimal increase in the operative time.
The addition of the SCAB is an added armamentarium to obtain symmetrical alar contour.
CONCLUSION
The key element in achieving good results in primary lip nose correction seems to be (1) early correction of the deformity and (2) proper anatomical repair of the peri-oral muscles and (3) repositioning of the lower lateral cartilage.
The addition of a small turned over SCAB f lap described in this article has markedly improved the nasal shape in primary lip nose repair by creating a naturally appearing nostril size, shape, and symmetry as well as restoring alar base symmetry; it also helps in nasal dome/tip symmetry. This flap allows for good positioning of the ala both vertically and horizontally. It increases the bulk over the deficient maxilla without resorting to the major operation of bone grafting or the addition of a foreign body with uncertain results. It also creates an alar-cheek groove and helps to maintain the ala permanently in its selected intraoperative position.
Raising the SCAB f lap did not significantly increase the operative time. There was no need for additional skin incisions, and the resulting scar was identical to the standard Millard's design. FIGURE 6. The house concept for correction of the deficient maxilla in unilateral cleft lip. A, The actual status of the facial symmetry with maxillary deficiency of the side of the cleft lip on the left side. This can be compared to a house built on a slope as seen on the right side. B, The usual repair of cleft lipVthe maxillary deficiency is not treated; the nose will remain deviated to the side of the deficient maxilla. The house is thus still built on the slope and is inclined downwards. C, Using the scab f lap to fill the area of the defective maxilla raises the ala on that side and corrects the slope beneath the house.
